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(54) AM DEMODULATOR 

(57)Abstract: 

PURPOSE: To demodulate an over-modulated AM 
signal. 

CONSTITUTION: An input signal is squared by a 
square device 20. Then an output of a VCO 22 is 
squared by a square device 24 in matching therewith. 
The phases of the outputs of the square devices 20. 
24 are compared at a phase comparator 26. and an 
output of the phase comparator 26 controls the VCO 
22. Then a recovered carrier outputted from the VCO 
22 and an input signal are multiplied by a multiplier 18, 
synchronization detection is implemented to obtain a 
demodulation output. In this case, a 1 80° rotation 
component of the phase of the carrier due to 
overmodulation transmission is eliminated by the 
square processing at the square device 20 and the 
phase comparison is attained. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japanese Patent Office 



http://www1.ipdlJpo.gojp/PA1/result/detail/main/wAAAa29622DA406006139P1.htm 01/05/01 



Irts page BtonUusp^o) 



(19)H*S#i^/i= (J P) (12) »}^ 1^ ^ ^ (A) (ll)*lfFtiJlS£bB8#^ 

(43)d-VM B ¥jEi£ 6 ^(1994) 1 ^ 14B 

csDintci.' mmm /TF«3sa#^ f i &mm^mm 

HO 3D 1/22 A 4239 -5 J 



(2i)tBli#^ 


#ia¥4-157105 


(71)tfJJSA 


000001889 














(22)ai]aB 


¥5^4^(1992) 6^178 




;*mi^^P T&jgRg^a 2 T e IBS 








(72)f|B^^ 












:^m^ai^-^m:^m 2t m iss 


















(74)f^SA 


#a± iJUffl SA 




(54) L^moy^m 











(57) [mm 

UT. VCO 2 2oai*?*;^ixlC-&t>-^T 2Si|2 4T- 
2S-rSo C©2^g|2 Oi5<tt;^2 4cDa5*?^(fiffilt«c 
§§2 6T-{4fflJt®L. {affllt!KS2 6cDtB:t?T-VC0 2 
2Sr$iJffiIfSo -^LT. VC02 26»?>ai:^^nsW^ 

^m^^m.moittt-i'^o ciod®^. 2^g2 0TO2m 



o 



CO 



21 



K 








v 





(2) 



^$ga¥ 6-6139 



xtim^^2mt^m i (ozm^m. 

[if 5R« 2 ] B5HS=>r^ Tll^^l&{±. mEEUM^m. 

BuISmE$iJ^%tS^(DtH:^$: 2 5^ 2.0 2 S# 
S;. i5J:UfHljiB^ l©2ft^®®ai:^i:fllIsB^2<D2« 
i: ® teffi htlx L T hu IBSiE $iJfflI^lS^$: SiJffll 1" S 
fi^gttiR^SSr^tr. smm 1 iB«© AMfg^ti. 
[if*lI3] agfflOigL^AMff-^SraiH-rSAMmiSgg 

fiiiBmffSU®l^JSfg©ai:tf5: 9 0 ° .^fflf S^^i^S!. 
H0iB^ffl^l9!O/±i:b iimliBAi^ft^i: ^^ff-r 5^ 2 ® 
mSt^lS. ti^Vf^witdm 1 ©^»^IS!CDttS:^;i:HulB^ 2 
©^^^IScatJ i: UTIufBA;^{l^i: BulBmm 
^iJffll^tSSi: ©{a*g A^-a t- S J; -5 B5iBmE$iJfflJ^t6 

[0 0 0 1] 

[0 0 0 2] 

SSg^yiSt^AMfg^^S^f-rsttowSfsSSCcB:, it 
515. l^^S^^•^-J:^'&AM«^ggl*sfflv^e,^^T^^5, 
AM^^ggl {ci3V^TI±, A:t;SS^^ 2 A:^$n5S 

g^ly^g^^AM{g^ASJl«^^s^^S3^c43^^T i Fis^tz 
Si§{pjiiei^AMe^®sgffi!iiSEj«:a-*^:^'r =^r;^ M^ttic 

ftSti§5*5J:tf(41;iltitig6K:#ie.ns. {SfflJtStii 
6rotB*;(i. VCO (^m$iJffli^SS) 7{c-^^e,fi 
2., VC0 7oai:'jA**fei4*aJt!g<i§6tc4-x.e>n> (4 
ffiitic^ 6 T- V C O 7 ©iB:'3 i: =^r:^ b 7 -< 4 6» 

D-^^::^7-f (E^-frf) SrilL-CVCO 7©ffiiJ® 
ffilli: UTEpjafi). cixtcj:-pT, VC 0 7 ©hB;^!^ 

VC0 7*s$fJ{BIgFn5= VCO 7©iU:t7As?e)lwM»ig 
5C-t-^^5>n, l6WS5^ci^^^-CVC0 7©al;^i:^ 



[0 0 0 3] 

[^BflA5«?ifeuj:-5fc-rsiSM] m^m^^AMys^iz 

i:TSCATV{r*)i^ffl^nTV\5o |5]D</S^ 
A M ^ {C =fc S <i * e ^ ffl V ^ 5 IS ^ n T I- > § . 

[0 0 0 4] C:nS:)5??*^2.fc46©^fiSi: UTAMfi^ 
©m^fiK^4=^^ U TEE^J; -rsi@^^{5jcl*l 

1 8 0° [Hiteirs«^A5^ ■HLmitm^is^'etiizMfB 

■r:§*v^ttolc=(r-^ ';Ti:VC0®ill;tii:©(4ffllt««*s 

[0 0 0 5] ^nf9)^lZ> C:©^W©ife-5i9t)«is ^ 
'J 7©{i.*iA5 1- 8. 0 .•-Mtebfc.^.^.T- 'i:?' 

[0 0 0 6] 

[pMSr^Si-rsfc*©*®] ^i©^B^{i> mmm 

^AMft^SrmaS-rSAMmiggitCiJl'.T. A:'3fi-^$: 

2^f -s^ i®2m^©. mi(D2m^m<otiitit^^x 
A^m^ + ^ 'J Tn^^m.(D\hti h-^mm- ur ?iism 

[0 0 0 7] m2©«B^H:. «gfJ]iffi^AMfg^&ap 
^SH, «a^Jffli^lS§§©m;'ji:A;^M^i:S^»b-C 

«^ai:^«:f#5^i©m»*©> mffsijp^sgioai^; 

S:9 0- ;^tS-rs^ffi#e. i^ffl#®©m:^i:A:f3fi^ 
i:S:^»-rsm2 0^»^@. 43J:V^1©^^^®© 

jE®j®^iBii i: ©{ftffl A^-a-r s i o t mm$ijwfsss 

3 ©*»^e€:iii^s fcS^t-rs. 

AM«raigT-fe2>o 
[0 0 0 8] 

[{tffl] ^l©^B^T-tt> ^lo2^*St:ic>tA;^ 
fs^^2mUTjll^iS{Esll-J:SA±;fs^®l 8 0'© 

{4ffl©[°]tefiS;^$:ii^*-rSo mm$ijffli»ffi^®ai 

:/3S:S2®2*^^ST-2^-rSo ^LT. ^l®2ft^ 

is*s<fcu^^ 2 ® 2 ^#S!®^n-en©tti:t;©(4ffl £f4fa 

it«(^IS!T-it«{U-C. ^©i^#©{4*SII{C|c;bTSIE$iJ 

T-feoTt)18 0' IlteB£i5-*S'&< J&:i.O-C-s A tjfl^ 
i:«E3jiJ®i|6}g|§©tb:^i:©(>jL+aJt$xAMTA. c WiMim 



1 3 9 



^«9 0° m^$ixtzms.%m^&^(D\!itsiixtim^ 

1 8 0" ©{i*iC0[l]ffifiE^*sR^£^ns. LfcASoTs 
iia^aSejStc is 18 0* ®f4ffi®|HlteA'^-\' UrcDH 

[0 0 10] 

C^B^cDjas] zcD^miz^tm. 1 8 0° ©fSfflcoiHi 

[0011] 

[|ISS0!l] ^l$:#BBbT. CCO^SEti'llWAMftiliifl 
i:bTA:b$n5„ Z(DXfjm^{tmr&?&&^mi 4X- 

iT^jc^m^n, ^^^^Y-y-^jX'^iex-nmm^ 
[0 0 12] 2§km2ox-iixt}m^ifi2m^ti^o z 

(Dt^. A:b{t^CD^-V'J7'<£ cos (wt + 0) tb. 
0^OSfeB:;ri:^5i:. 2^S2 0 t:<fcr3T:5F-\' U 
ifi2m^tl. { cos (2ajt + 2 95) + 1} /2 i:>5: 

««:SLTl>€.o ^^t)*,. 95tt. IE:tB$lcB:0T-fe 
5> ^^rUTifil 80' [nlteufeS^{^tt7rii'5;5. 2 

<^*^7tX$}^m-^. 2<t) = 2 7tiLtj:*), ^^')TCD 
ffiffl® 18 0° ®[p]KJ5!c^Ji?i*^n2.. 
[0 0 1 3] VCO 2 2©ai::'3(i, 2«i§2 0T- 

OiQ.S|t:?^]55LT. 2S^2 4T-2*$ni.. ^UT> 
2^g2 0®tB;^i::2ft§g2 4 ©tB:'3 i: A^^ix^ntficlf 
Jt«<^2 6t:A>»7$nTffiffllt«tAsfft)ni.. ^UT> 
{i1Slt«t^2 6or)i±l;t;<iVCO 2 2t:Ep*0^n-5). VC 
0 2 2{ic®f5t:BJ±,$5g§2 6 A^€,OfJi:^7lcj;oT§<J®? 

2M§§2 0 7j^l:i:;ji: 2iSk\^2 4 CDtiJ:'3 i:«{ufflAs- 
a-rS. UfeA' jT, A-/jf.;''=-i:VCO 2 2cr);i'j3i:ro 



mxmmmt^tibti. mm(D{iLm^-^Lx. vco 

2 2 0!±i±;As||4:ip-\' >) Tt LTf#e>fLi), 
[0 0 14] €LT. VCO 2 2i^^iiit]^tl^n^^ 
^V7ii§kmmi 8tC4-^e^l5, «»L^l 8T-tt. A 

fI^tB:^A5J±5;bJg? 2 8ip^t±l:^$ns. Z(DJiolz, 

z(Dnmm(DAMi9.m^i oicts\,^xit. 2*s2ot- 
co2m9!i.mizx-^xm^m&mizj:^^^ ')T<Dmn<D. 
18 0° mmm^i)^m^^ti^(DX\ xtim^tv CO 

2 2<Diiitit(Dmm^ifi-^^ttjit)^ m^mAum^ 
i>mmx§^o 

[0 0 15] I2I2^#bbuT. fte®^JEf«(DAM 

«s@ii3 0CC(i. A±;4g^^3 2 A»?>Sg#|?$^AMm9 
A5A::^{i^i: UTA;b^n5. ^UT, Atrfl^liMljffi 

iS5£ifei§3 4T- 1 F^c^l^^n, :^'r ^^f^;:^ h^-f;!/^ 

3 2T-SSffi3jgc«AMfg^®^g{pi|«?fi!4^AS:)-^ h 

ht^^z. ^»i§4 0{C*>A;!j$tlSo VC04 
2®tti:^(4s ^mtl3 8 (C-^^e-ttSi: t^itc, 9 0° 
^*if54 4{Cfe#X?.tl5„ *LTv 9 0°^^B^4 4 
T-ttVCO 4 2®ai:'3AS9 0° ^^gS^a. ^®tB:t)ttft 
lEii4 0 t-^x.e>tl.|)o ftSC^3 8®tB±fttD->'^^7 

)\^^ 4&f.zKti$ix. zzx-mmM^t^w^-^tix 

ma[^4 8(C#^c>*l?.» ft^^4 0®ta:/jA5D 

-y^t^^^- 5 o\zxti^f\.xzzxnmm.m.^tm 

^$tL. ^fftl4 8{C-^X.e.nS, 

[0 0 16] CCT-x AWi^®=5r-\' iJ cos {a)t 
+ i:U> VCO 4 2©{iS:t)S cos (wt + e) 

(e : i:■rs^;^ ft#S3 8 

T-®dr-v'JTi:VC0 4 2®tll:>Ji:©S*{iS( 1 T-«^F 

[0 0 17] 

[SI] cos (c£>t + ^) X cos (a>t + e) 
oc cos ( 2 w t + e + <i> ) + cos ( e — ^ ) 

9 0° ^ffiti4 4-r9 0° ^ti$nfeVC0 4 2 
coili:^© 9 0 ° ^tljSE^fi sin (wt + e) L 
:tA^-^-r> ^S^4 0-C-®COVC0 4 2oai:^J®9 0 

• mifig^fcdr-v uTiicoft^tt, iS2T-a$ns. 

[0018] 

[IS2] cos (ci>t+^) X sin (wt + e) 
oc sin (2ajt + e + <^) + sin (e-^) 
^UT. Sf 1 T-^$nsVC0 4 2®ai*;i:^-\' UTt 
©^»i^^*5<tU^«2T-R$fli)VC0 4 2(D\^ti(D9 

^ 4 6iiil>'5 0 &ilU-Cft»S4 8lC4-i5i:, 
JfeS^ 4 8 T- ©m^ W (iSt 3 f R$ n S . 
[0019] 

[J&3) cos (e 0) X sin (e-0) 
oc sin (2 ( e - «i ) ) = sin ( 2 e ) = 2 e 



(4) 



^mW- 6-6139 



nSo UtASoT^ VCO 4 2{iS3 tc^-r e*50 

s j;-3fc$ij®^^iTvco 4 2t^e,n^^^ 'jyt^mti 
ig^ 5 2 A^c,tti*?ns, 

[0 0 2 0] C©J;^t, dCDHMf^JCDAMaiig^S 0 
j^tlJiS^i' •;7'©a*|£0 1 8 0" [5]teJ5K:9-AS]^^b^C 



So 

10,30 — AMftSiil 

1 8. 3 8, 4 0, 4 8 -mmm 

2 0.2 4 -2*^ 
2 2,4 2 — VCO 

2 6 -imttmm 
4 4 -go'^fflgg 



[HI] 



12 



-ill 



1^* 



10 



16 



=^ XI- 



X 



.18 



28' 



22 



2 5^ 



2A 



VCO 






2 - 







20 



~1 . 



26 



(5) 



!r#gB¥6 - 6 13 9 



32 



3U 

± 



36 



30 



38 



46 







-7 ^ il^9 








LPF 











.44 42 



X 

7 

40 



LPF 



50 



54 



V C 0 




X 





48 



[113] 



3 



8 



7^ ;^y 




X 











Hi /I 





V C 0 











7 



"IIS A 




